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refrigeration in vacuum or in modified gaseous atmospheres specifically
relative to opportunities for growth and toxin production by C. botulinum.
This packaging/storage method is not recommended for raw seafoods until
the safety of this practice is validated.

4.  Additional research efforts are recommended to evaluate the signif-
icance of Vibrio species associated with diseases in humans, specifically
to:

a.   detect and enumerate more effectively pathogenic strains of
V. parahaemolyticus;

b.  determine the distribution of V. cholerae (Ol and non-01) in
seafoods and the effect of processing, storage, and food preparation prac-
tices on survival and/or growth of these species;

c.   evaluate the potential hazards of V. mimicus, V. fluvialis,
V. fulnificus, and V. hollisae in raw and processed seafoods.

5.   Scombroid poisoning, ciguatera, and paralytic shellfish poisoning
(PSP) are prominent foodborne diseases associated with the consumption
of fish and shellfish. Although knowledge about these diseases has in-
creased greatly in recent years, increased research effort should be directed
to the nature of the toxins, toxicity levels to humans and test methods,
particularly practical methods, to detect and quantitate toxins in fish and
shellfish.

6.   Application of HACCP systems is recommended to assure safety
and wholesomeness of fish and fishery products. Within this system,
microbiological guidelines should be implemented whenever needed to
monitor critical control points. For fresh raw products, monitoring of
critical control points should consist primarily of inspection of incoming
materials for odor and appearance, control of temperature (refrigeration
or freezing), equipment sanitation, and employee handling. Additional
concerns that should be considered include: for mulluscan shellfish, the
fecal coliform count of growing waters and of the wholesale product and
the presence and levels of saxitoxin and related toxins; for processed tuna,
the level of histamine.

For cooked ready-to-eat products, microbiological guidelines for fin-
ished products that include APC, E. coli, and S. aureus should be im-
plemented.

7.   Microbiological criteria for fish set by state and local regulatory
agencies are generally not based on sound background data and are im-
practical from the standpoint of compliance or enforcement. In those
instances where there is a need for a microbiological criterion, it should
be developed from properly designed and executed studies.

8.  Microbiological quality standards recommended by FDA for frozen